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Comparison of Major Agronomic Traits between Barley
Near-Isogenic Line for Awnedness*

Jong Un Chun**

ABSTRACT : The barley plant for whole crop forage is advantageous to have traits with higher
photosynthetic rate, biomass, lodging resistance, and awnless spikes. The objective of this study
is to investigate performance of near —isogenic line pairs for the awned and awnless in the field,
and to observe the variations in photosynthetic rate, yield and their related traits under removal
of flag leaf and awns.

Grain yield was 6% higher, but biomass and photosynthetic rate were 6~16% and 6% lower in
the awned line than those in the awnless grown in the field ,respectively. Defoliation of flag leaf
resulted in approximately 3~4%, and 5~6% decreases in 1,000 kernels and grain weights, respect-
ively. Deawning at the heading stage of the long .awned line decreased 1,000 kernels and grain
weights by 7% and 15%, respectively. The removal of both assimilative tissues caused 14 and 21%
decrements in 1,000 kernels and grain weights,

Apparent photosynthetic rate of leaf blade in awnless line was 6.1~9.7 COz umole m™? s™!, much
higher than that in awned line. The relative rates in the second and third leaves were about 93%
and 55~63%, respectively as compared with that in the flag leaf.

The results of the experiments suggest that the awnless line selected for whole crop forage is a
potential plant type with higher photosynthetic rate, leaf area and greater biomass,
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Table 1. Comparison of agronomic traits and biomass between barley isogenic line pairs for awned-

ness in the field grown.

Line Culm Spike Spikes Kernels Test 1,000
length length /m  /spike wt,

kernels

Yield Index Straw Fresh matter yield(kg/10a) Photosynthe-

wt tic rate(CO»

(em)  (em) (no.) (no.) (g/¢) wt.(g) (ke/10a) (%) (kg/iOa‘) 23Mar, 13 Apr. 7May umolm™s™!

Awned 104 3.7 637 53 721 34.0
Awnless 110 4.3 572 59 709 34.9
Difference —6* —0.6* 65 —6* 12 —0.9

558 100 535 2,598 4,544 5,360 8.9
555 94 578 2,848 5,264 5,669 9.7
33 6 —43 -—250" —720* —309* —0.8"

* singnificant at the 0.05 level.
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Table 2. Means and standard deviations of
leaf, stem and spike area per plant of
isogenic lines for awnedness in the
pot grown.,

Plant part(cm?)
Flag leaf Leaves Stem Spike

Line Total

Awned Mean 6.71 46.90 31.23 9.04 78.10
line(a) SD 0.23 0.88 1.51 0.25 2.14
Awnless Mean 7.14 58.64 34.82 4.89 98.34
line(b) SD 0.16 281 0.66 0.53 1.62
Ratio(b /a,%) 106 125 112 54 113

SD : standard deviation,
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Fig. 1. Changes in contribution rates of fresh

matter yield with various plant parts
at different clipping time.
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Table 3. Means of photosynthetic rates of leaf blade and spike in isogenic lines, investigated from

19 April to 17 May(12 times) in 1991.

Photosynthetic rate(Co2 umol m=2s71)

Cl?§Sifi‘ Flage leaf ond leaf 3rd leaf Mean Spike®
cation
Awn  Awnless Awn  Awnless Awn  Awnless Awn  Awnless Awn  Awnless
Mean 7.9° 9.7% 7.3° 9.0 4.6¢ 6.1¢ 6.6 8.3 81.1 —0.4
SD 2.58 1.55 2.68 1.80 2.73 2.53 1.76 1.91 18.48 9.32
Range 2.1~ 7.4~ 1.8~ 6.6~ 0.1~ 0.1~ - - 55~ —20~
11.9 12.9 11.2 12.6 9.7 9.5 111 11

SD : standard deviation, @ ; COz concentration absorbed{microbar), Awn : awned line,

* Duncan’s multiple range test at the 0.05 level.

Table 4. Correlation coefficients among agronomic traits

awnedness in the field grown,

and biomass of barley isogenic lines for

Trait SP KS LW ™ GY SY HI PR FY1 FY2
Heading date(HD) 0.69 —0.65 0.64 —0.50 0.89* —0.44 0.68 —0.48 —0.96* —0.60
Spikes / m?(SP) - ~-0.67 0.61 —0.88* 0.71 —0.53 0.60 -—0.83* —0.72 —0.81
Kernels /spike(KS) - —0.47 0.86* —0.34 0.29 -—-0.31 0.63 0.78 0.56
Test weight (LW) - —0.45 0.68 —0.96** 0.94* —0.11 —0.62 —0.16
1,000 kernels wt_(TW) - —0.37 0.37 —0.34 0.82* 0.64 0.75
Grain yield(GY) - —0.57 0.82* -—-0.40 —0.82* -—0.61
Straw yield(SY) - —0.92* —0.01 0.42 0.06
Harvest index(HI) - ~0.07 -—064 —0.26
Photosynthetic rate(PR) - 0.53 0.85*
Fresh matter yield(March, FY1) - 0.69
Fresh matter yield(May, FY2) -

*, ™ significant at the 0.05 and 0.01 levels, respectively
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Table 5. Mean squares for nine agronomic traits of barley isogenic line pairs for awnedness in the
defoliation and deawning treatments.

Mean square

Source Df Culm Spike Kernels Ratio 1,000 Grain Straw Harvest Apparent pho-

length length per spike kernels wt. wt, /plot wt. /plot index tosynthetic rate
Treatment 5 41.52* 0.41* 90.31* 7.62* 15.14* 9.61** 5.75**  32.46™ 13.64**
Error 14 3.82 0.11 8.10 2.36 1.40 0.71 0.54 4.21 0.28

*, ** significant at the 0.05 and 0.01 levels, respectively, Ratio ; percentage of ripened grains.

Table 6. Means of eight agronomic traits of barley isogenic line pairs for awnedness in the defoli-
ation and deawning treatments.

Trait Culm Kernels Ratio 1,000 Grain wt. Index  Straw Harvest  Apparent pho-
length per spike kernels (g/plot) (%) wi. index tosynthetic rate
Treatment

(cm) (no.) (%) wt. (%) (g/plot) (%) (CO2 pmole m?2s1)

Awned-ctrl 73 be 550 962> 3862 12.78°¢ 100 815> 622 11.1¢
Awned-df 71°¢ 542  ggabe 3742 j231cd o5 810° 612 11.7¢d
Awned-da 69 © 51° 94°  358° 10.889¢ 85 810°  572b 12.3 ¢
Awned-df &da 71°¢ 50 ° 93¢ 33.1° 10.04° 79 7.70®  56°P 13.0b
Awnless-ctrl 792 628 972 38927 1454 100  10.82®  57@b 15.22
Awnless-df 7623b 612 gs5abc 3722b 136320 g4 10.162  57@b 15.82

Mean 74 56 95 37.0 12.49 - 9.32 57 134

cv 2.7 5.1 1.6 3.2 6.70 - 7.90 3.5 4.0

* Duncan’s multiple range test at the 0.05 level, Ratio ; percentage of ripened grains, df ; defoliation of flag
leaf, da ; deawned.
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